Differential regulation of expression of two platelet-derived growth factor receptor subunits by transforming growth factor-beta.
The binding of three radiolabeled isoforms of platelet-derived growth factor (PDGF), 125I-PDGF-AA, 125I-PDGF-AB, and 125I-PDGF-BB, is differentially affected by exposure of quiescent 3T3 cells to transforming growth factor-beta (TGF-beta). By 24 h after exposure to TGF-beta, binding of 125I-PDGF-AA and 125I-PDGF-AB is almost completely lost, whereas binding of 125I-PDGF-BB is reduced by only 40%. The loss of PDGF-binding sites caused by TGF-beta is time- and concentration-dependent and reflects a change in the pattern of expression of receptor subunits; the number of alpha-subunits decreases, and the number of beta-subunits increases. The loss of binding sites for PDGF-AA is accompanied by a decreased mitogenic response to PDGF-AA but not to PDGF-AB or PDGF-BB. These results suggest that TGF-beta may differentially regulate the expression of PDGF-binding sites and the mitogenic responsiveness toward the three PDGF isoforms. TGF-beta did not stimulate synthesis of PDGF A-chain mRNA or PDGF-AA protein, and PDGF-AA receptors could not be restored by the presence of suramin, suggesting that the loss of binding sites may result from direct effects on receptor expression rather than autocrine down-regulation by PDGF-AA.